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Indices EquityHedge EventDriven Macro/CTA
RelativeValue
Arbitrage
Model AR(1) ARMA(l,2) AR(1) ARMA(1,2)
Pαγα〃e/〃es〃〃α"o〃
〃 0.0051 0.0145 0.0039 0.0049
(0.0090） (0.0120） (0.0088) (0.0193)
ヘ
中， 0.1539*** 0.9731*** 0.1038*** 0.9818***








－ -0.0612** － -0.0846
(0,0267） (0.0522）


































































































































































































































































































































AR(1) ARMA(1,2) AR(1) ARMA(1,2) AR(1) ARMA(1,2) AR(1) ARMA(1,2)
Meanequa
似
へ ????〈?《?
0.0288**＊
(0.0071)
0.1791＊＊＊
(0.0198)
0.0319**＊
(0.0055）
0.3063
(0.2503）
-0.2034
(0.2510)
0.0390
(0.0366）
-0.0007
(0.0067)
0.0699*＊＊
(0.0209）
－
0.0239*＊＊
(0.0058)
0.9574*＊＊
(0.0131)
-0.9009*＊＊
(0.0249）
-0.0107
(0.0221）
0．0162
(0.0076）
0.1878*＊＊
(0.0197)
0.0275*＊＊
(0.0054）
0.3809＊
(0.2210）
-0.2745
(0.2219)
0.0337
(0.0351)
0.0051
(0.0064）
0.0551＊＊＊
(0.0200）
0.0156＊
(0.0081)
0.9715*＊＊
(0.0106)
-0.9109*＊＊
(0.0246）
-0.0080
(0.0224）
Varianceequation
へ
〔几）
1
へ
a
へ
γ
へ
1β
〈??《??
〈??
〈?
HLP
0.0“5*＊＊
(0.0010)
0.1080**＊
(0.0187)
0.8620**＊
(0.0183)
0.9700
22.757
0．0018*＊＊
(0.0004）
0.0998*＊＊
(0.0160）
0.8773*＊＊
(0.0151)
0.9771
29.921
0.0020*＊＊
(0.0005）
0.0851＊＊＊
(0.0112)
－
?
0.9051＊＊＊
(0.0122)
0.9901
69.668
0.0006*＊＊
(0.0002)
0.1241＊＊＊
(0.0224）
0.8712**＊
(0.0187)
0.9953
147．131
0.0077*＊＊
(0.0014)
0.()119
(0｡0193)
0.1723*＊＊
(0.0284）
0.1842
0.8392＊＊＊
(0.0182）
0.0027*＊＊
(0.0()06)
0.0448*＊＊
(0.0168)
0.0925＊＊＊
(0.0263）
0.1373
0.8668*＊＊
(0.0162)
0.0011＊＊
(0.0005)
0.0961＊＊＊
(0.0147)
-0.0666**＊
(0.0160）
0.0295
0.9344*＊＊
(0.0123）
0.0006*＊＊
(0.0002）
0.0737*＊＊
(0.0263）
0.0861＊＊
(0.0421)
0.1598
0.8778*＊＊
(0.0153)
SIC
LogL
ARCHeffbct：
ARCHLM(1)test
0.7472
－1“9.69
1.9547
0.0422
-32.5273
942
0.7750
-1089.5
0.0003
-0.5957
880.6709
0．4168
0.7266
-1016.22
3.9839*＊
0.0367
-20.6415
1.1978
0.7672
-1074.31
2.3625
-0.6023
894.0463
1.4231
StandarizedResiduals：
Mean
Std､Dev．
Skewness
Kurtosis
Jarque-Bera
-0.0429
0.”85
-0.4978
4.8586
530.33＊＊＊
-0.0271
0.9993
-0.4286
5.1456
636.844**＊
0.0178
0.9996
-0.5018
6.5193
1597.628*＊＊
-0.0275
0.9990
-0.1246
5.8927
1005．583＊＊＊
-0．0126
0.9995
-0.4515
4.9037
529.625＊＊＊
-0.0105
0.9998
-0.4309
5.2338
683.873*＊＊
0.0000
0.9997
-0.4624
5.8252
1054.157**＊
-0.0051
0.9993
-0.0361
6．1179
1160.280*＊＊
Ljung-BoxstatisticHo.．"o-α"roco"r/α"o〃
????
Q(12)
Q(12)
6.968
19.385*＊
20.180*＊
16.435＊
3.754
3.118
12．672
16.047＊
7.144
15.456
19.107*＊
16．182*＊
4.0“
11．550
8.516
14.330
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Figure7:TheStandardizedResidualsoftheGARCHEstimation
AgainsttheOO-PlotoftheNormalDistribution
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nullhypothesisisthatnoARCHeffectintheresidualsisnot呵ectedfbrallhedgefilndindicesinARMA-
GARCH(l,1)modeling.TheARCH-LM(1)testsconfirmthenullhypothesisofnofirstorderARCHeffects
inthesquaredresidualsofthemodelsfbrfburhedgefmdindexreturn-series.Thisresultmeansthatthe
ARMA-GARCHmodelingtakestheheteroscedasticityandthechangingunconditionalandconditional
varianceintheremm-seriesintoaccount.Finally,theJarque-BerrastatisticsofARMA-GARCHestimation
suggeststhatskewnessandkurotosisinthestandardizedresidualsarereducedfiomtheonesofARMA
estimation(Table3)butnotcompletelyeliminated.
Onewayoffilrthertestingthedistributionoftheresidualsistoplotthequantiles.Iftheresidualsare
nonnallydistributed,thepointsintheQQ-plotsshouldliealongsideastraightline.Figure7displaysthe
QQ-plotsfbrfburindexreturnsoftheARMA-GARCHmodeling.TheplotsindicatethatEquityHedge
andMacro/CTAareprimarilylargenegativeshocksthataredrivingthedeparturefiomnonnalityandEvent
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Figure8:TheStandardizedReSidUalS0ftheGJREStimati0n
AgainsttheQQ-PlotoftheStudent-tDistribution
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DrivenandRelativeValueArbitrageareprimarilylargenegativeshocksandarealsorelativelypositive
shocksthataredrivingthedeparture廿omnonnality.
Next,anexaminationofasymmetriceffectsontheconditionalvarianceisconductedthroughassessment
ofARMA-GJRmodeling・Thecoe価Cie､taimpliesanimpactofgoodnews,whilethesumofthea＋↑
impliesanimpactofbadnews・ThecoeHicient7廿omTable4ispositivefbrEquityHedge,EventDriven,
andRelativeValueArbitrage,andstatisticallysignificant・ThereisthelargestleverageeffectfbrEquity
HedgesincetheCoefficient↑is0．1723．However,thecoefficient7isnegativefbrMacro/CTA,provided
thata＋7is0.0295三0.ThespecificationoftheGJRmodelisstilladmissible.Allhedgefilndindex
retumseriesseemtoprefertheGJRmodeltotheGARCHmodelsinceallvaluesofSICdecreaseand
onesofloglikelihoodfUnctionincreaseintheARMA-GJR(1,1)modelingけomtheARMA-GARCH(1,1)
modeling.Finally,thestandardizedresidualsareindependentlyidenticallydistributediftheselectedmodel
－222－
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isthetruemodel.ItcanbecheckedbytheLjung-Boxstatistics,LB-Q(12)fbrtestingondependenciesof
thestandardizedresidualsandthestandardizedresidualssquared.ForEquityHedge,Macro/CTA,and
RelativeValueArbitrageno-dependenciesofthestandardizedresidualsareconfinnedandthestandardized
residualsaresquared.OnlyfbrEventDriventhenullhypothesisofno-autocorrelations呵ected.Finally,it
isimportanttonotethatthedescriptivestatisticsofthestandardizedresidualsfbrallhedgefimdindexremms
exhibitnegativeskewnessandleptokurtosis(i.e.excesskurtosis),whichmeansthatthedistributionsofthe
standardizedresidualsarefattaileddistributions.Tbmodelthethicktailintheresiduals,thestandardized
residualsareassumedtofbllowaStudent-tdistribution.Figure8illustratesthatthelargenegativeand
positiveresidualsmorecloselyfbllowastraightlinethanthoseofFigure7.Theresidualdistributionswere
closetoStudent-tdistributions,thatis,thefat-taileddistributions.
5．ConcludingRemarks
Inthispaper,thelinearARMAtypemodelsandthenon-linearvolatilitymodelssuchasGARCH(1,1)and
GJR(l,l)fbrfburprimaryhedgefUndstrategieswereestimatedandcomparedwitheachother.Through
theARMAmodeling,theestimatedARMAprocessesfbrtheretumstothenon-directionalstrategiessuch
asEventDrivenandRelativeValueArbitrageexhibitarehighlyseriallycorrelated,ontheotherhand,the
directionalstrategiessuchasEquityHedgeandMacro/CTAshowrelativelylowserialcorrelation.
Theretumseriesoffburhedgefilndindicesdepictvolatilityclustering,thatis,timevaryingvolatility.Tb
capturetheautoregressiveconditionalheteroscedasticity,theGARCHstrucmrefbrhedgefilndindexreturns,
inadditiontotheARMAstructure,arespecified.TheexaminationoftheARMA-GARCHmodelingofhedge
fimdstrategyremmsshowstheasymmetriceffecttovolatility,andthus,theGJRmodelsareselectedalthough
theirconditionalvolatilitiesshowssignificantdifYerencesinpersistenceandthedirectionofasymmetry.
Finally,itisworthnotingthatthedistributionsofthestandardizedresidualsfbrallhedgefilndstrategies
revealleptokurtosisandtheresidualsagainstthequantilesoftheSmdent-tdistributionmorecloselyfbllowa
straightlinethanthoseofthenonnaldistribution・VOlatilitymodels,suchastheGARCHtypeapproachare
oftenappliedtoValueatRisk.InthecaseofVaRmeasurementincludingtime-varyingconditionalvolatility,
itisimportanttorecognizethattheresidualsdistributionfbllowsthefattertaileddistributionthanthenonnal
onefbrdownsideriskevaluation.
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